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(57)Abstract: 

PURPOSE: To enhance content of an enzyme in a cell 

as well as efficiency of fermentation and enable efficient £ _ 

production of a desired acid by isolating a structural 
gene of cell membrane bonding type aldehyde 
dehydrogenase and integrating the isolated gene into a 
plasmid. 

CONSTITUTION: A microorganism belonging to the 
genus Acetobacter or Gluconobacter is transformed by a 
plasmid containing a structural gene of a cell membrane 
bonding type aldehyde dehydrogenase derived in a 
microorganism of the genus Acetobacter and having 
about 3.6 kilo base molecular size and fermentation is 

i 

carried out using the transformed microorganism to " j 

provide the acid, especially acetic acid. The map of j 
restriction enzyme of the structural gene is shown in the 
figure. 0 j 
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1 

ATG.GGT.AGA.TTA 
MET-Gly-Arg-Leu 



61 

TCA. 



Ser 



121 
CCT< 



Pro- 



I6t 

G AA , 



Glu 



241 
GCG 



Ala- 



301 
GCC. 



CGT.CGC.GGC 
Arg- Arg-Gly 

TCA.TCC.GCC. 
Scr-Scr- Ala- 

CCC.ACC.ATC. 
Pro-Thr-Ile- 

GAA . ATG.GGC, 
Glu-MET-Gly- 

GAC. TGG. AGC. 
Asp-Trp-Ser- 



AAC.CGC. 

• Asn-Arg- 

TTG.CTT. 
- Phe-Leu- 

, A AC . CAG . 

• Asn-Gln- 

.TGG.TGT, 
Trp-Cys- 

CAG. CAT 
•Gln-His- 

AAG. GTC 
-Ly s-Val 



TTC.CGC 
Phe-Arg 

GTC . ACC 
•Val-Thr 

ATT.TTC 
•Ile-Phe 

. TCG . ATC 
-Ser-Ile- 

, ATC . GGC . 
-Ile-Gly- 

. CGC. ATC, 
- Arg-Ile- 



CTT.GGC.AAG. 
• Leu-Gly-Ly s- 

.TCC.CTT.GGC. 
-Ser- Leu-Gl y- 

.CCG.CTCGAC. 
-Pro-Leu- Asp- 

.GCA.CCC.GAT. 
- A la-Pro- Asp- 

ACC.GCC.CTT, 
Thr-Ala-Leu- 

AAC.TAC.GTG, 
•Asn-Tyr- Val- 



G AC . GGG . CGC . 
-Asp-Gly-Arg- 

GCC.GGC.GTC. 
-Ala-Gly-Val- 

CGG.TCG.CTG. 
• Arg-Scr- Leu- 

GGG. GAA. ATC. 
■Gly-Glu-Ile- 

.GCC.CGC. ATC. 
•Ala-Arg-Ile- 

.GAC. ACC.GAC. 
-Asp-Thr-Asp- 



CGT.GAA. 
•Arg-Glu- 

ATG.TTT. 
•HET-Phe- 

CCG . GGT . 
Pro-Gly- 

, ACG.GTC. 
Thr-Vel- 

, ATC . GCG 
Ile-Ala- 

.CCC. AAA . 
Pro-Lys- 



CAG.GCT. 
•Gln-Ala- 

GGC.TTC. 
Gly-Phe- 

GAC.GGG, 
•Asp-Gly- 

AAC. ATC, 
•Asn-Ile- 

.GAT.GAA , 
- Asp-Glu- 

. TGG. GGG, 
Trp-Gl y- 



TCC.CTG 
Ser-Leu 

GCG.CCT 
Ala-Arg 

GCG.TTC 
Ala-Phe 

ATC. CGC 
Ile-Arg 

. ATG.GAA 
'MET-G lu 

, CTG . A TG 
- Leu- H ET 



fg 3 0 - 2 

361 

GTT. ACC. GGT. GGC. AGC. TGG. TCG. GTG. TGG. A TG. AC A. TGG. G AC. GTC. TTC.CGC. CAG. GCT. GGC. GCC 
Val-Thr-Gly-Gly-Ser-Trp-Ser-Val-Trp-MET-Thr-Trp-Asp-Val-Phe-Arg-Gln-Ala-Gly-Ala 

421 

GCG. A CG. CGC. ACG.GCC. A TG . GTC . G AG . G A A . GGC . GCC . CGC . CTG . CTG . GGC . ACC. ACG.CCG.GAC. A AG 
Ala-Thr-Arg-Tbr-Ala-HET-Val-Glu-Glu-Gly-Ala-Arg-Leu-Leu-Gly-Thr-Thr-Pro-Asp-Lys 
481 

T GC. ACG.GTC. GCC. AGC. AGC. ATC. GTC. AGT. GCC. GGT. GGC. AAG. CAG. ATC. A GC.TTT. GGC. GAC. ATC 
Cys-Thr-Val-Ala-Ser-Ser-Ile-Val-Ser-Ala-Gly-Gly-Lys-Gln-Ile-Ser-Phe-Gly-Asp-Ile 
541 

GTG.GCC. AAG.GGG.CAT.CCG. TCC.CAT.GCC. TTC. ACG.CCC.GAG. GAA . ATG.GCC. AAG.CTG.CCG.CTC 
Val-Ala-Lys-Gly-His-Pro-Ser-His- Ala- Phe-Thr- Pro- Glu-Glu-HET- A la-Ly s -Leu- Pro-Leu 
601 

AAG.CCC.GCC. AGC. GAA. CGC. AGG . CTG . ATC . GGC . A A T . GCC . GAA . CTC . AAG .GCG . CTG. GAC . ATT.CCG 
Lys-Pro-Ala-Ser-Glu-Arg-Arg-Leu- Ile-Gly- A sn- Ala-Glu- Leu-Lys- A la-Leu- Asp- lie-Pro 
661 

GCC. AAG. ACC. A AC. GGC. ACG.GCC. ATC. TAT. GGC. A TCG AC. GCC. A AG. GTG. GAA. GGC. A TG. CTG. T AC 
Ala-Lys-Thr-Asn-Gly-Thr-Ala-Ile-Tyr-Gly-Ile-Asp-Ala-Lys-Val-Glu-Gly-MET-Leu-Tyr 
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721 

GGC .CGC.CCC. A AG. ATG. CCG. CCG. ACG.CGC. TAT. GGC. TCC. AAG. GTC. CGT . TCG.GTT.GAC.GAT.ACC 
Gly-Arg-Pro-Lys-MET-Pro-Pro-Thr-ArK-Tyr-GJy-Ser-Lys-Val-Arg-Ser-Val-Asp-Asp-Thr 
781 

GAG. GCC. A AG. A AG. A TC . A AG . GGC . T A T . GTC . CGC . TAC.CTG.CTG. A TC . GA T . GA T . CCG . TCG . CAG . GTC 
Glu-Ala-Lys-Lys- Ile-Lys-Gly-Tyr-Val- Ars-Tyr-Leu-Leu-Ile- Asp-Asp-Pro-Ser-Gln- Val 
841 

GTG. CAG. GG C. TGG. GTC. GTG. GTG.CTG.GCG.GAA. A GC.TAC.AGC.GCC.GC CATC. CGC. GCG.ACC. GAT 
Val-Gln-Gly-Trp-Val-Val-Val-Lcu-Ala-Glu-Sor-Tyr-Ser-Ala-Ala-Ile-Arg-Ala-Thr-Asp 
901 

GCG.CTG.AAG.GTT.GAA. TGG . A CG . CCG . GGT . GA G . A CG . A TC . CAC . A CG . TCC . GA A . CGC . GAC . A TT . CAG 
Ala-Leu-Lys-Val-Glu-Trp-Thr-Pro-Gly-Glu-Thr-Ile-His-Thr-Ser-Glu-Arg-Asp-Ile-Gln 
961 

GAC. CGT. GGC. CGC. G A A. CTG. A TC . AAC . A AC . AAG . GCA . GGC . GGC . GTC . TAC . ATC . TTC . A AT . GA T . GA T 
Asp-Arg-Gly-Arg-Glu-Leu-Ile-Asn-Asn-Lys-Ala-Gly-Gly-Val-Tyr-Ile-Phc-Asn-Asp-Asp 
1021 

GGC.GTG.GAC.CAG.GCC. TTT.GGC. AGT.GCC.CAT. ACC.GTC. ATG.GAT.CAG.GAA. TAT. ACC.TGT.GCA 
Gly-Val-Asp-Gln-Ala-Phe-Gly-Ser-Ala-Hls-Thr-Val-MET-Asp-Gln-Glu-Tyr-Thr-Cy»-Ala 



m 3 ta - 4 

1081 

TCC. GTG. CTG . C A T . T A C . CAG . CTG . GA A . CCG . ACC . A AC . GCG . CTG . GCC . TT T . GA A . A AG . GAC . GGT . GTT 
Sep-Val-Leu-His-Tyr-Gln-Lou-Glu-Pro-Tbr-Asn-Ala-Leu-Ala-Phe-Glu-Lys-Asp-Gly-Val 

1141 

TAC.GAA. ATC. CAC. GCG. GGT. A AC . CAG. TGG . CAG . A GC . CTG . A TC . CTG . CCC . ACG . CTG . GCC . A AG. TCG 
Tyr-Clu-Ile-His-Ala-Gly-Asn-Gln-Trp-Gln-Ser^Leu-Ile-Leu-Pro-Thr-Leu-Ala-Lys-Ser 
1201 

CTG. C AG. GTG. CCT. GA A. AGC. A AG. GTC. ATC. CTG. CGC. AGC. TAC. CTG. CTG. GGT. GGC. GGG. TTT.GGC 
Leu-G 1 n- Va 1- Pr o-G 1 u-Se r- Ly s- Val- lie -Leu- Ar«-Ser-Tyr- Leu-Leo- Gly-Gly-Gly-Phe-Gly 
1261 

C GC. C GG. CTG. AAC. GGG. GAT. TAC. A TG. ATC. CCG. GCC. GCC. CTT. GCG. TCC. AAG. GCG. CTG. GGC. GGC 
Arg-Arg-Leu-Asn-Gly-Asp-Tyr-HET- lie-Pro- Ala-AIa-Leu-Ala-Ser-Lys-Ale-Leu-Gly-Gly 
1321 

AAG. CCG. GTC. AAG. CTG. ATC. CTG. ACG.CGG. TCG. GAT. GAC. ATG. CAG. TTC. GAT. TCC. TTC. CGC. TCG 
Lys-Pro-Vai-Lys-Lcu-Ile-Leu-Thr-Arg-Ser-Asp-Asp-MET-Gln-Phe-Asp-Ser-Phe-Arg-Ser 
1381 

CCT. TCG. GTC. CAG. CGT. GTC. CGC. ATG .GCG . TTC . GAC . GCC . AGC. GAC. AGG. ATC. ACC.GCC. ATG. GAT 
Pro-Ser-Val-Gln-Arg-Val-Arg-HET-Ala-Phe-Asp-Ala-Ser-Asp-Arg-Iler Thr-Ala-HET-Asp 
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1441 

T AC. CAG. GCC. GCT. GCG. GGC. TGG. CCC. ACG. GGC. GTG. A TG . GCC , G A A . GCG . TTT . ATG.GAA. A AG. GGC 
Tyr-Gln-Ala-Ala-Ala-Gly-Trp-Pro-Thr-Gly-Val-M£T-Ala-Glu-Ala-Phe-MET-Glu-Lys-Gly 
1S01 

GTG. GAT. GGC. AAG.CCG. T A T . GAC . C A G . TTC . GCC . A TC . GCT . GGT . GGC .GAC . CAC . TGG . TAC . GA A . GTC 
Val-Asp-Gly-Lys-Pro-Tyr-Asp-Gln-Phe-Ala-Ile-Ala-Gly-Gly-Asp-His-Trp-Tyr-Glu-VaL 
1561 

GG T. GCC. TTC. CGG. G TG. CGT. GCG. CTG. CGT. AAT. GAC, CTG. GCG. GAA. AAG.ACA. TTC. CGT. CCC. GGC 
Gly-Ala-Phe-Arg- Val- Arg-Ala-Leu- Arg- Asn- Asp-Leu-A la-Glu-Lys-Thr-Phe- Arg-Pro-Gly 
1621 

TGG.CTG.CGT. TCG . G TC . AGC . CCC . GGC . TGG . A CC . AGC . TGG . GGG . G TC . G AG . TGC . TTC . CTT . GA T . GA A 
Trp-Leu-Arg-Ser-Val-Ser-Pro-Gly-Trp-Thr-Ser-Trp-Gly-Val-Glu-Cys-Phe-Leu-Asp-Glu 
1681 

GTC. GCG. C AC. CGC. CAG. A AG. A AG . G A T . CCT . GCG . C AG , T TC . CGT . CT T . G AA . CTG . TTG . ACC . GGG . CAG 
Va 1-Ala-His-Arg-Gln-Lys-Lys-Asp-Pro-Ala-Gln-Phe-ArE-Leu-Glu-Leu-Leu-Thr-Gly-Gln 
1741 

GGC . CGT . A AC. A AG. GGG . C AG . GCG . CCC . G AT . TCC . G TC . GGT . GGC . GCG . C TG . CGT . C AG . GCC . CCT . GTC 
Gly-Arg-Asn-Lys-Gly-Gln-Ala-Pro-Asp-Ser-Val-Gly-Gly-Ala-Lcu-Arg-Gln-Ala-Ala-Val 



m 3 gs - 6 

1801 

GTG.CGC. AGG.CTT. A TG . G A A . A A G . GTG . A AC. TGG .GGC. A AG. ACC. AGC . CTG . CCC . A AG . GAC . ACC.GCG 
Val- Arg-Arg-Leu-NET-Glu-Lys-Va 1-Asn-Trp-Gly-Ly s- Th r- Se r- Leu-Pro- L y s- A sp - Thr- A la 
1861 

A TG. GGC. CTT. GCC. ACC. ACG . GCG.GGG . CAG . GAA . CGC .GGC . ATG.CCG. ACG . TGG . G A T . CGG . TGT . GTG 
HET-Gly-Leu-Ala-Tbr-Thr-Ala-Gly-Gln-Glu-Arg-Gly-HET-Pro-Thr-Trp-Asp-Arg-Cys-Vel 
1921 

GCG. CAG. GTG. CAT. GTG. GAC. CGC. AGC. ACG . GGC . G TC . GTG . AC A. TGC. CAG. A AG. CTG. ACC. ATC.CTG 
Ala-Gln-Val-Hls-Val-Asp-Arc-Ser-Thr-Gly-Val-Val-Thr-Cya-Gln-Lys-Leu-Thr-Ile-Leu 
108 1 

GTC. GAT. GCG. GGT. A CC . GTG . GTT . G A C . CCC . G A T . GGC . GCG . A AG. GCC. CAG. ACC . G A G . GGT . GCT . GCG 
Va 1- Asp- A la-Gly-Thr- Val- Val- Asp-Pro- Asp-Gly-Ala-Lys-Ala-Gln-Thr-Glu-Gly- Ala- Ala 
204 1 

CTG. TGG. GGC.CTG. AGC. ATG. GTC, CTG. TTC. GAG. AAC. ACG. GAA. ATC. GTC. AAC. GGC. ATG.CCG. GTT 
Leu- Trp-Gly-Lcu-Ser-MET-Val-Leu-Phe-Glu-Asn-Thr-Glu-Ile-Val-Asn-Gly-MET-Pro-Val 
2101 

GAC. CGT. AAC. CTG. AAC. ACC. TAT. ACG. CCA. CTG. CGT. ATT. GCC. GAC. ACG. CCG. GAA. ATG.GAC. ATC 
Asp-Arg-Asn-Leu-Asn-Thr-Tyr-Thr-Pro-Lcu-Arg- lie- A la-Asp- Thr-Pro-Glu-MET-Asp-Ile 
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2161 

GAG.TTC.CTG.CCC.AGC.ACC.GAA.AAG.CCG.ATG.GGT.CTG.GGT.GAA.CCG. GGC .ACG.ACG.GTG.GTC 

Glu-Phe-Leu-Pro-Ser-Thr-Glu-Lys-Pro-HET-Gly-Leu-Gly-Glu-Pro-Gly-Thr-Thr-Val-Val 
222 1 

GGT.CCT.GCA. A TC . GGC . A AC . GCC . ATA.TTC. A A T . GCC . G TG . GGT . GTC . CGC . CTG . CGT . CA T . A TG ; CCG 

Gly-Pro-Ala-Ile-Gly-Asn-Ala-Ile-Phe-Asn-Ala-Val-Gly-Val-Arg-Leu-Arg-His-MET-Pro 
228 1 

GTC. CGT. CCG. GCG. GAT.GTG. CTG. CGC. GGC. CTG. C AG. A AC. GGC 
Vel-Arg-Pro-Ala-Asp-Val-Leu-Arg-Gly-leu-Gln-Asn-Gly 
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